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EXECUTIVE SUMMARY

This Phase Il Report builds upon tennesota Traveler Information Guidance and Emergency
Routing (TIGER) Project Final Evaluation Plan and Detailed Test Plan by presenting the baseline
(“before” deployment) results and risk assessnwarthe national study of thdinnesota TIGER
project. The report is intended to provide the &artment of Transportation (USDOT) ITS Joint
Program Office (JPO) with:

* An update on the current deployment status of thied.

» A summary of available data and baseline (pre-gemnt) performance measures.
* Anidentification of preliminary lessons learnedrr the deployment.

* An assessment of the opportunity for continueduatan of the project.

* Recommendations for Phase Il Evaluation and ocltreativities.

This evaluation is being conducted in conjunctiaimhe USDOT Integrated Intelligent
Transportation Systems (ITS) Deployment Program.

The Interstate-94 (I-94)/Highway 10 corridor sergesonnect the Twin Cities region with the

St. Cloud region of Minnesota. Both the northvesde of the Twin Cities and the St. Cloud region
have been experiencing rapid growth, promoting batieased recurring and incident-related
congestion along the corridor. The corridor seagea daily commuter route, and often experiences
the most significant congestion on the shouldermguweekends and holidays. The increased
congestion occurs as many Twin Cities residertigaithe corridor to access recreation destinations
further north in the Brainerd area or other regions

The approximate 50-mile corridor is located infdetest growing region within the State of
Minnesota. The corridor is unique in that it cetsdf urban, suburban, and rural components. 1-94
parallels the Mississippi River valley betweenTien Cities to St. Cloud, and comprises four to

six traffic lanes in the corridor. Highway 10 gkl 1-94 to the northeast on the opposite sidief
river, and primarily comprises four lanes of sigredd roadway. Although there are some limited
grade separated segments within the corridorpidwways are usually within 5 miles from each
other along this entire corridor and serve as diwarroutes for each other. The Monticello Nuclear
Power Plant is located between 1-94 and HighwagutSide Monticello and the corridor also serves
a primary evacuation route for the Twin Cities.

The Minnesota TIGER project seeks to improve traxed, travel time reliability, and safety through
the deployment and integration of traffic monitgriadvanced communication, and traveler
information components. Traffic monitoring will peovided through closed circuit television
(CCTV) surveillance, and loop and radar-baseddrdétection. The visual images and vol-
ume/speed data provided by these surveillancedtadias will be transmitted to traffic operations
personnel at the TMCs via wireline and wireless momications.

The Minnesota TIGER evaluation is a study to detegrthe mobility and safety impacts and to
identify the significant lessons learned to asgistrs who may be considering similar deployments.
The evaluation approach was developed with thetasse of Mn/DOT and under the guidance of
the USDOT ITS JPO.
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Through the cooperative efforts of the Mn/DOT TIGERject Program Manager in support of the
evaluation, the Phase Il evaluation resulted irctilection and analysis of selected baseline
performance measures, preliminary lessons learaptthe deployment, and an assessment of the
evaluation opportunities and risks. The incidetd di@m November 2006 through November 2007
yielded hundreds of incidents. However, only foet the criteria for severity, direction of travel,
time of day, and most importantly, proximity to cggenal traffic detectors. Fortunately, now that a
the TIGER traffic detectors are operational, cardirs data can be collected from a much more
robust coverage of the corridor to capture theaehaf traffic during incident conditions. Histoal
crash data from July 2005 to July 2007 were conckamel averaged to represent crash frequency by
severity in the before deployment period and wilhi the basis for the comparison with data
collected during the “after” period.

This document is structured as follows:

» Section 1.0 — Project Background and Deployment Updie —Provides an overview of
the TIGER project, the corridor environment, deplent status, and evaluation background.

Section 2.0 — Evaluation Overview ddentifies the identified goals, objectives, and
hypotheses to be analyzed; identifies severalastgdls facing the evaluation; and provides
an overview of the evaluation test plans.

» Section 3.0 — Baseline Conditionsldentifies the available data for testing basedisevell
as post-deployment conditions, and summarizestedlbaseline performance measures.

* Section 4.0 — Lessons LearnedSummarizes the preliminary lessons learned from the
deployment.

» Section 5.0 — Phase Ill Evaluation Opportunities ad Risks —Provides an assessment of
the evaluation opportunity provided by the deploghiimsed on the information gathered to
date, describes the risks, opportunities, and gexp&hase Ill evaluation approach and
outreach activities/products.

In conclusion, it is recommended that the projeatioue as a Phase lll evaluation to assess
institutional issues as planned, but modify ther@ggh for assessing system impacts to eliminate
dependency on model-generated performance measutresitigate issues related to the limited
baseline detector data. The mobility test woudai$oon the identification of diversion behaviors in
response to incident conditions. This analysislévba based on the framework utilized in the
baseline assessment and would be supplementetheitialditional data provided by the new
detector coverage added in late 2007.
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1. PROJECT BACKGROUND AND DEPLOYMENT UPDATE

1.1. INTRODUCTION

The Intelligent Transportation Systems (ITS) inédigin component of the Federal Highway
Administration’s (FHWA) ITS Deployment Program isilhg conducted to accelerate the integration
and interoperability of intelligent transportatigystems in metropolitan and statewide settings.
Projects approved for funding have been assessegbpsrting the improvements of transportation
efficiency, promoting safety, increasing traffiovll, reducing emissions, improving traveler
information, enhancing alternative transportati@des, building on existing ITS projects, and
promoting tourism. From the population of ITS gregion Program projects earmarked for Fiscal
Year (FY) 2003, a small number of projects havenlsstected as candidates for National Evaluation.
The Minnesota Traveler Information Guidance and igemey Routing (TIGER) project is one such
project.

This Draft Phase Il Evaluation Report summarizegpitteliminary assessment of the Minnesota
TIGER project. The report is intended to provige t).S. Department of Transportation (USDOT)
ITS Joint Program Office (JPO) with:

* An update on the current deployment status of thiegd.

* A summary of available data and baseline (pre-gepnt) performance measures.
* Anidentification of preliminary lessons learnedrr the deployment.

* An assessment of the opportunity for continueduatan of the project.

This information is provided to ITS JPO so it magk& an informed decision regarding the
opportunity for conducting a Phase Il evaluatiehich would fully assess the impacts and lessons
learned from the TIGER deployment.

1.2. PROJECT BACKGROUND

1.2.1. Statement of the Problem

The Interstate-94 (1-94)/Highway 10 corridor serigesonnect the Twin Cities region with the

St. Cloud region of Minnesota. Both the northvesde of the Twin Cities and the St. Cloud region
have been experiencing rapid growth, promoting batfeased recurring and incident-related
congestion along the corridor. The corridor seagea daily commuter route, and often experiences
the most significant congestion on the shouldenmgweekends and holidays. The increased
congestion occurs as many Twin Cities resideriigauthe corridor to access recreation destinations
further north in the Brainerd area or other regions

The approximate 50-mile corridor is located infdm#est growing region within the State of
Minnesota. The corridor is unique in that it cstsdf urban, suburban, and rural components. As
shown in Figure 1, 1-94 parallels the MississippieR valley between the Twin Cities to St. Cloud,
and comprises four to six traffic lanes in the idam. Highway 10 parallels 1-94 to the northeast o
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the opposite side of the river, and primarily coisgs four lanes of signalized roadway. Although
there are some limited grade separated segmehta thiée corridor, the roadways are usually within
a distance of 5 miles from each other along thiseecorridor and serve as diversion routes foheac
other. The presence of the river crossings betiveeroadways limits the locations in which
travelers can switch roadways, thus, providing isg\key decision points.
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Figure 1. 1-94/Highway 10 Corridor Environs

Segments of the corridor have an average dailyct(&DT) level exceeding 100,000 vehicles and
the overall volumes are expected to more than ddupthe year 2020. Without additional capacity,
the projected population and traffic growth witthirs corridor is expected to have a significant and
negative impact on mobility. The Minnesota Depaitirof Transportation (Mn/DOT) estimated
that driving speeds along segments of Highway l@ladvoe reduced by up to 77 percent by the year
2025. Without action, congestion will increasé¢hia near future, slowing the movement of
commuters, tourists, and commercial goods, asaseficreasing traveler frustration.

In addition to challenges brought on by increasiagel demand, the corridor also serves a primary
evacuation route for the Twin Cities. The Monte®&uclear Power Plant located between 1-94 and
Highway 10 outside Monticello (see Figure 2) plaoether importance on the ability of the corridor
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to provide safe and efficient travel. In the ueljkevent of an incident at the power plant, the
corridor could provide critical support for rapidlyacuating regional residents, if necessary.

Figure 2. View of the Monticello Nuclear Power Facility

1.2.2. TIGER Project Description

In response to the challenges in the corridoivth®OT launched the Traveler Information
Guidance and Emergency Routing (TIGER) projects Titiative is intended to provide traffic
management and traveler information strategiedaois that can be used on a daily basis and to
support emergency routing during evacuation cambti The innovative project is being deployed
on the Interstate 94 and the parallel Highway Ifidmr, and is characterized by both urban and rura
elements.

The TIGER project is targeted at improving thecgdficy of this travel via improved monitoring of
real-time conditions by operations personnel atrifec management centers (TMC); the
dissemination of enhanced traveler informatiomawedlers; and the integrated operation of the two
primary roadways to proactively manage diversiamduncident conditions. These capabilities are
intended to be provided through the implementadimhintegration of a number of freeway
management, traffic surveillance, arterial sigaltol, and traveler information (dynamic message
signs [DMS)]) strategies, as shown in Figure 3.
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Figure 3. TIGER Project Deployments

The TIGER project seeks to improve travel timejatdime reliability, and safety through the
deployment and integration of traffic monitoringvanced communication, and traveler information
components. Traffic monitoring will be provideddhgh closed circuit television (CCTV)
surveillance, and loop and radar-based trafficotiete The visual images and volume/speed data

provided by these surveillance technologies willrasmitted to traffic operations personnel at the
TMCs via wireline and wireless communications.

This data will be made available to staff at Mn/DOWetro Region Regional Traffic Management
Center (RTMC), as shown in Figure 4, which sengetha management center for the Twin Cities
region, as well as Mn/DOT’s District 3 TMC locatedst. Cloud. The District 3 TMC is staffed by
personnel from the Minnesota Highway Patrol amdsponsible for traffic operations on portions of
the corridor outside of the Twin Cities metro aréae project capabilities will serve to further
enhance Minnesota’s robust coordination levels éetwiraffic management and public safety
personnel in responding to emergency events.
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Figure 4. View of the Mn/DOT Regional Traffic Management Center

Traffic operations personnel at the TMCs will moniravel conditions and in the event of an

incident or unusually congested conditions. Travialermation will be disseminated to corridor
travelers through DMS located upstream from keysamtpoints. These DMS consist of large
overhead signs on freeway segments in urban anglmrbareas, as well as smaller roadside signs in
use on more rural freeway segments and along High@a

Figure 5 shows examples of both DMS types. Thesages to be displayed on these signs are
defined in the traffic operations plan and typicathnsist of a warning that identifies the source o
congestion, location, and duration (when known)gdneral, the traveler information will not
prescribe a recommended diversion route, excepeinase of mandatory detours.
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Figure 5. Examples of TIGER Corridor Dyessage Signs

The TIGER deployments also include traffic sigradrdination components that can be used by
traffic operations personnel to add operationahciyon Highway 10 in the event of an incident on
I-94. Several traffic signal flush plans are aafali¢ to the operations personnel to coordinatekign
timing to either maximize capacity on the Highw&@ymainline or maximize capacity on the cross
roadways to enable access between Highway 10 24d I-

Mn/DOT anticipates using the TIGER components dayato-day basis to better manage traffic
operations in the corridor and maximize the efficieof both roadways. The Department also
anticipates heavy use of the TIGER components tag®the tourism-related congestion that can
occur during weekends, holidays, and other speeaits (e.g., opening day of fishing season).
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Since the corridor also serves as a primary eviacuatute for the Twin Cities, the TIGER system
components also are designed to be used duringienogrsituations to enhance the efficiency of the
evacuation procedures by maximizing the utilizabbboth roadways. In the event of a problem at
the Monticello Nuclear Power plant, the TIGER comgrats also could be used to support the rapid
evacuation of corridor area residents. Curretiiy,TIGER components are not formally recognized
as mitigation strategies within the regional emecgéevacuation plans, but would be expected to
have potential critical application in an emergesityation. The traveler information systems also
may be used during extreme weather events to waerslof upstream road closures or restrictions.

To date, the TIGER project is unique in what has@imarily an application of metropolitan ITS
components applied into a more rural environmeptawide integrated management capabilities to a
corridor consisting of an Interstate and a Staggway. The project also represents Mn/DOT's first
attempt to fully integrate the transportation opers, management, and information resources on an
inter-district basis that involves two separate TVI@s such, the project is simultaneously
addressing many issues regarding the coordinatiorban and rural highway operations within the
Department.

Mn/DOT has partnered with the Minnesota Highwayd?&br the deployment and operation of the
TIGER project components. This deployment is idéehto serve as a model deployment for these
types of integrated strategies. If successfulctimeept is planned for deployment to other clitica
corridors.

1.3. DEPLOYMENT UPDATE

The initial project schedule called for the complgthe project deployment by December 2006.

Due to project challenges, this completion datededesyed, particularly due to problems with
establishing communications with all the field aniFeedback received from Mn/DOT during a late
2006 site visit initially estimated a “best-casesario for system availability as summer 2007,and
“worst-case” estimate of December 2007. Significkaployment progress has been made during the
past year, largely credited to a firmware updatthbysystem integration software providers
implemented department-wide in December 2006. gdiargided access to and use of many of the
system’s CCTV cameras and DMS beginning in Jar2@0y. Other system components have been
incrementally integrated into the system, and fiesting and acceptance of the completed system
from the contractor occurred in December 2007.

The majority of the cameras and DMS have beenabltaibnd in use by Mn/DOT throughout the
summer of 2007. The detector system was one d¢dishsystems to be fully integrated, and as a
result, only a limited number of detectors (2 of h&ve been fully operational during the entire
baseline evaluation period (November 2006 to Now#8007). Several additional detector stations
were periodically reporting data during this periodt the majority of detector stations did not eom
on-line until November 2007. This is unfortunaiethe evaluation, as it limited the amount of
baseline data that could be collected from thes®srated sources prior to full system
implementation. In moving forward, however, thdstector units should be reliably available to
collect long-term data on vehicle volumes and spéethe corridor.

One additional TIGER component developed duringPthase 1l deployment was a remote platform
that provided a mobile CCTV, DMS, and a detectatict that could be positioned as needed in the
corridor to provide these temporary capabiliti€his platform was successfully developed and
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tested. This remote unit has been redeployed eutithe corridor to assist in managing traffic
caused by the I-35W bridge closure following itBagmse in August 2007. Mn/DOT reports that the
platform is performing very well in this capacitycais providing critical management capabilities.

With acceptance in December 2007, the TIGER systenponents are fully operational. The
system components are jointly managed by Mn/DOT RTB¥ff operating from the Metro District’s
headquarters in the Twin Cities and by Minnesoghttay Patrol staff operating from the District 3
offices in St. Cloud.

Additional future field elements have been propdsduk added in a future deployment phase,
though no firm implementation timelines currentysefor their implementation.

1.4. EVALUATION BACKGROUND

An Evaluation Team, under direction from the USDID$ JPO, was selected to conduct a national
evaluation of the Minnesota TIGER project. Théolwing three areas are being investigated for this
evaluation:

* Mobility impacts.
» Safety impacts.
* Lessons learned.

The purpose of this evaluation is to determine hdrahe corridor mobility and safety are impacted
by the deployed strategies, and to identify sigaiit lessons learned to assist others who may be
considering similar deployments. Section 2 of Eualuation Report provides additional detail on
the evaluation approach.

1.5. PHASE Il EVALUATION REPORT STRUCTURE

This document is structured as follows:

» Section 1.0 — Project Background and Deployment Uade —Provides an overview of the
TIGER project, the corridor environment, deploym&atus, and evaluation background.

» Section 2.0 — Evaluation Overview {dentifies the identified goals, objectives, and
hypotheses to be analyzed; identifies severalastgidls facing the evaluation; and provides
an overview of the evaluation test plans.

» Section 3.0 — Baseline Conditionsldentifies the available data for testing basedisavell
as post-deployment conditions, and summarizestedlbaseline performance measures.

» Section 4.0 — Lessons LearnedSummarizes the preliminary lessons learned from the
deployment.

» Section 5.0 — Phase Il Evaluation Opportunities ad Risks —Provides an assessment of
the evaluation opportunity provided by the deploghimsed on the information gathered to
date, describes the risks, opportunities, and gexp&hase Il evaluation approach.

10
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2. EVALUATION OVERVIEW

2.1. EVALUATION BACKGROUND

The Evaluation Team is conducting a national ev@auoaf the Minnesota TIGER project to
determine the mobility and safety impacts and eéniidly the significant lessons learned to assist
others who may be considering similar deployments.

The evaluation approach was developed with thetasse of Mn/DOT and under the guidance of
the USDOT ITS JPO. Mn/DOT identified broad progoéls and objectives included in its original
application for ITS Integration Funds. In this kgagion, the primary goal areas identified by
Mn/DOT included:

* Improvement in corridor mobility (e.g., travel timand travel time reliability).
* Enhancement to corridor safety.

» Testing of the concept and application of the dpera/management strategies to assess
their potential for application to additional cdors within the State.

Building on these goals, the Evaluation Team d@egla methodology for assessing the TIGER
project. The approach and methodology is descitbteeMinnesota Traveler Information
Guidance and Emergency Routing (TIGER) Project Final Evaluation Plan and Detailed Test Plan
(July 17, 2007). The remainder of this sectiorvigles an overview of the evaluation goals,
objectives, challenges, and the mobility, safety, lassons learned test plans.

2.2. EVALUATION GOALS AND OBJECTIVES

Various evaluation objectives have been identifilacch support the evaluation goals and provide a
valid assessment of the TIGER goals. Table 1 suipesahe identified evaluation objectives and
corresponding evaluation goals.

11
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Table 1. TIGER Project Evaluation Goals and Objedves

Goals Evaluation Objectives
Improve corridor mobility « Identify change in average vehicle speeds duricigémt conditions

« Identify change in travel time during incident citioths
« Identify change in travel time variability duringcident conditions

« Identify change in vehicle delay during incidenhditions

Improve corridor safety * |dentify change in the number of crashes

« Identify change in the severity of crashes

Document lessons learned » Document significant lessons learned regardingipiication of
integrated corridor management strategies in Aeaxéronment

» Document significant lessons learned regardingntiegration of
operations and management strategies in multifge district traffic
management centers

» Document additional deployment lessons learned

Table 2 presents the evaluation hypotheses anahpenice measures identified for each evaluation
objective. The hypotheses identified as key teetlsuation are indicated BOLD. These
hypotheses were selected by the Evaluation Tedhe asost likely to show impacts (positive or
negative) and those having the greatest relevanather agencies considering these types of
strategies for deployment.

12
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Table 2. Evaluation Objectives, Hypotheses, and Rermance Measures

Evaluation Objective

Hypothesis

Performance Measue

Identify change in average vehicle spe
during incident conditions

e@GER deployments will result in an
increase in average vehicle speeds in
corridor

the

Vehicle speeds
Incident logs

DMS messages logs

Identify change in travel time during
incident conditions

TIGER deployments will result in a
decrease in average travel time in the
corridor

Vehicle travel times
Incident logs

DMS messages logs

Identify change in travel time
variability during incident conditions

TIGER deployments will result in a
decrease in travel time variability in
the corridor

Vehicle travel times (standard
deviation)

Incident logs

DMS messages logs

Identify change in vehicle delay during
incident conditions

TIGER deployments will result in a
decrease in hours of vehicle delay in tl
corridor

Vehicle travel times (standard
deviation)

Incident logs

DMS messages logs

Identify change in the number of crash

es TIGERaepénts will result in a
decrease in vehicle crashes in the
corridor

Number of crashes by severity

Vehicle volumes

Identify change in the severity of crash

es  TIGER@enents will resultin a
decrease in the severity of vehicle
crashes in the corridor

Number of crashes by severity

Vehicle volumes

Document significant lessons learned
regarding the application of integrated
corridor management strategies in a
rural environment

Documentation only

Documentation only

Document significant lessons learned
regarding the integration of operations
and management strategies in multiple
inter-district traffic management
centers

Documentation only

Documentation only

Document system costs

Documentation only

Documentation only

Document additional deployment lessa
learned

ri3ocumentation only

Documentation only

2.3. EVALUATION CHALLENGES

The deployments for the TIGER project do not regmmea complete green field implementation of
new strategies. Instead, the TIGER project hagddo integrate many existing components with
new technologies and link these strategies wir@éohnected traffic management centers to improve
the efficiency of corridor operations. As suchyesal evaluation challenges were noted by the
Evaluation Team during the development of the extaln plan:

13
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1. The incremental nature of the deployment presiemthallenge in establishing the baseline
“before” traffic conditions since some of the TIGE&mponents, including some of the
DMS, have been present in the corridor for sewaals. The deployment and use of these
existing technologies prior to the initiation oétavaluation resulted in a lack of opportunity
to observe and measure pre-deployment conditicihe ioorridor.

2. The lack of opportunity to observe pre-deploynierident conditions when the focus of
the deployment is on improving operations durimglaamly occurring incident conditions
requires data collection over long periods to enghat data representing these incident
conditions are gathered. This long-term data ciidie requires automated data collection
systems (e.g., detectors) be present to collecidtze Unfortunately, few automated
detector stations existed prior to the deploymedtthe new automated traffic detector
stations were deployed in parallel with the otlenponents. This creates difficulty in
conducting a pure “before and after” analysis affitt conditions since very limited corridor
traffic detection data (e.g., automated volumesped data) exist prior to the
implementation and connection of the TIGER trafatector units. Now that they are
connected, other TIGER strategies may be in usdinigithe opportunity to use the data to
represent “before” conditions.

3. The growth of traffic demand in the corridor ffmth the northwest suburbs of the Twin
Cities and the St. Cloud region, which brackeictbreidor, have experienced rapid growth
during recent years. Large-scale housing develofaad retail establishments (e.g.,
Albertville Outlet Mall) have promoted changesegional travel demand patterns. These
changes limit the usefulness of historical datarandt be controlled for in the analysis.

4. Many of the strategies are targeted at allegatongestion during incidents and special
events. These are random and often non-recunergs therefore, it is problematic to
capture data on enough comparable events to coadueaningful “before and after” study.

5. The geographic scope and land-use diversityeotorridor further provide a challenge,
since incidents, occurring in different parts @& torridor, may have significantly different
impacts and may not be comparable.

The Evaluation Team carefully considered thesdeariggs when developing the evaluation approach
to alleviate or minimize these challenges to tieaigsst degree possible. An overview of the
evaluation test plans is presented in the follovelcfions.

2.4. OVERVIEW OF THE EVALUATION TEST PLANS

The implementation of the TIGER components hadtessin the addition of new procedures and
influencing variables in what was already a dynaopierational environment. Travel conditions on
I-94 and Highway 10 currently are observed to gaygificantly due to cyclical patterns, which
include:

* Time of day.

* Day of week.

* Month of year.

* Regularly scheduled holidays and events (e.g.,iopelay of fishing season).

14
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Travel conditions on the corridor can also be tyéaipacted by other less predictable factors, such
as:

* Vehicle crashes and breakdowns.

* Inclement weather conditions.

» Special events.

* Enforcement activities.
Further, regional trends and other factors alsardarence the travel demand on the corridor over
time. Examples of these factors include:

» Changes in land-use patterns and development iarandd the corridor.

» Changes in the price of gasoline.

* Regional economic activity and employment growth.
Given the dynamic nature of the traffic conditievithin the corridor, the evaluation approach was

specifically designed to accommodate and contrdhfese influencing factors, to the degree possible
to isolate the change in conditions directly resglirom the TIGER strategies.

The evaluation test plans presented in this septavide additional detail on the initial
recommended approach to collecting and analyzitay dss discussed in Sections 3 and 4, these
initial approaches may need to be modified in PHageeaccommodate the realities of the
deployment.

Three separate test plans were initially develdgased on similarities in the approach and the
objectives being analyzed. These test plans iaclud

* Mobility Impacts Test Plan —Describes the approach for analyzing speed, ttawve] and
travel time reliability impacts.

» Safety Impacts Test Plan -Describes the approach for evaluating the impactafety.

» Lessons Learned Test Plan Bescribes the collection and analysis of datagelt the
lessons learned by the project partners.

These individual test plans are discussed in theesjuent subsections.

2.5. MOBILITY IMPACTS TEST PLAN

2.5.1. Objective

The mobility impacts test plan was developed toidethe framework for assessing the impacts of
the TIGER deployment on vehicle speeds, travel, tand travel time reliability.

15
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2.5.2. Approach

Due to the planned use of the TIGER componentgualkeiation of speed and travel time needs to
assess the impacts occurring during incident conditvhen the system would be expected to be in
use. Various factors, described in Section 2r8es&s challenges to the evaluation of mobility-
related impacts in the corridor using a traditidmefore and after approach. These challenges
complicate the comparison of mobility performanasasures collected before deployment with the
same metric collected following deployment to idgrihe incremental impacts. Primary among
these challenges is a relative lack of automatdatantinuous traffic conditions data sources gaor
the deployment of the TIGER traffic detection umtshe corridor. These continuous data are
required due to the need to capture condition:gumcident conditions, and the unpredictable and
non-recurring nature of the incidents.

Due to these challenges in completing a meaniaggaillysis depending on before and after data, the
Evaluation Team recommended an alternative apptoassessing the potential mobility impacts of
the TIGER components. This approach recommendeléling supplemented with data collection
and analysis of traveler behaviors during inci@emditions using the TIGER detection capabilities.

To simulate the impact of the TIGER componentshemietwork, it was proposed that field data be
collected using the TIGER traffic detection uni¥&hicle volumes and speeds observed during
incident conditions would be used to calibratesih@ulation model to properly represent incident
diversion rates and patterns following deploymé&wyveral incident scenarios, based on incidents
actually observed in the corridor, then would lbeusated. The default diversion parameters in the
model would be used to represent the “before” trameditions and the revised diversion rates and
parameters would be used to represent the “aferéltconditions with the TIGER components in
place. The various before and after traffic cood for the various incident scenarios would be
compared to identify incremental changes in thécleekiolumes, speeds, travel time, and travel time
variability.

Activities completed in the current Phase Il oftevaluation effort were limited to the collectenmd
analysis of the field data to estimate prelimirdivgrsion behavior patterns; the compilation and
review of the available models and data; and thesasnent of model enhancements that would be
needed to complete Phase Ill using modeling tedesigNo actual simulation of scenarios was
proposed under the current Phase. The resuhigsairalysis, including the assessment of necessary
model refinements, evaluation scenarios, and resagaguirements are discussed within Section 3 of
this report.

2.6. SAFETY IMPACTS TEST PLAN

2.6.1. Objective

The safety impacts test plan was developed to ¢gedtie framework for assessing the impacts of the
TIGER deployment on the number and severity ofclelurashes.
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2.6.2. Approach

Safety impacts of the TIGER deployments are benauated using current and archived data
available in a crash database maintained by theédwota Department of Public Safety. The detailed
crash data in the database allows for a compauisitie number of crashes, by severity, occurring
before and after the deployment of TIGER strateghedditionally, historical volume counts are

being used to control for travel demand growth ltizet been occurring in the corridor.

2.7. LESSONS LEARNED TEST PLAN

2.7.1. Objective

The lessons learned test plan was developed talprthe framework to identify and document
significant lessons learned by the project parttietsmay be informational to other practitioners
considering deployment of a similar strategy. @fipular interest for this study, the Evaluation
Team will be looking to identify lessons learnegameling:

» The application of integrated corridor managemtategyies in a rural environment.
* The integration of operations and management giesten multiple inter-district TMCs.

2.7.2. Approach

While there is little formalized approach to evéilgthese lessons learned, the evaluators remain
attuned to the experiences of the project pararasattentive to identifying information that magy b
of interest to other practitioners throughout th&gation process. The majority of the lessons
learned were identified though the ongoing discussand meetings with the project partners. The
Evaluation Team continues to make a focused dédré inquisitive about these matters and will
follow up with more probing questions or requestsriformation when warranted.
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3. SUMMARY OF BASELINE CONDITIONS

3.1. OVERVIEW OF DATA COLLECTION AND ANALYSIS

Data collection and analysis activities completeBase Il of the TIGER evaluation focused on
several key activities intended to assess theyatalcarry out the full Phase Il activities asaded

in theMinnesota TIGER Final Evaluation Plan and Detailed Test Plan. These activities often

differed from more traditional “before and aftevaduations as they focused less on the actual
identification of baseline, “before” performanceaseres, but instead focused on assessing thg abilit
of the proposed modeling approach to yield meanimgults if a full Phase Ill evaluation is
conducted. The primary activities conducted irmpsupof this assessment included:

* Analysis of incident data to identify time periaaffected by incidents.

* Analysis of automated detector data to assesbilitg o detect and analyze diversion
patterns during incidents and the resulting impactolumes, speeds, and travel times.

» Analysis of crash data to identify the frequenay severity of crashes.

* Analysis of available models to assess their siiitato be used to generate performance
measures impact estimates in Phase lll of the atiatuand the identification of
modifications that would need to occur to supgus tise.

* Identification of institutional issues and lessta@ned.

The following sections provide additional detailtbe activities performed and the findings from
these activities. These discussions include:

* Mobility Impacts Test Findings.
» Safety Impacts Test Findings.
e Suitability Assessment of Available Models.

Section 4 provides a separate discussion of treohed earned that have been identified to date.

3.2. MOBILITY IMPACTS TEST FINDINGS

3.2.1. Methodology

The objective of the Phase Il mobility test plasdatailed in Section 2.5, was to collect and aealy
available data to assess vehicle volumes, spaatitiaael times during incidents to identify

diversion patterns. The approach to the analyassstavcompile available data from automated
detectors within and on the fringes of the corriddutomated data was needed to provide long-term
monitoring of conditions and better ensure the magen of conditions during non-recurring and
unpredictable incident occurrences. Incident datsalso compiled from Mn/DOT incident logs to
identify when and where incidents occurred duriregliaseline evaluation period (November 2006 to
November 2007).

The data from the incident logs were then usedtiegorize data collected from the detectors as
occurring during “incident” or “non-incident” cortains. Average volumes and speed data from the
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incident conditions were then compared with theesaratrics representing non-incident conditions —
controlling for time-of-day, day-of-week, and otlogclical factors — to assess the ability to detect
changes in these performance measures attribtetbie incident.

Various factors, detailed in Section 2.3, servechadlenges to the evaluation of mobility-related
impacts in the corridor using this approach. Pryjnamong these challenges was the situation that
many of the automated traffic detector stationsdigted to be available to collect data, did not
become fully operational until very late in the ddase evaluation period. Of the TIGER traffic
detection stations shown in Table 3 only two statimne at I-94 and County Road 19 and one at |-94
and County Road 24) were operational during thiesdodiseline evaluation period (as of December
2007, all 12 detector stations have been broughmemand are providing data). Two additional
stations were operational during sporadic timekiwihe baseline evaluation period. This data was
combined with data from existing detector statiom$-94 and Highway 10 located slightly beyond
the southern limits of the TIGER corridor; howehrs still provided a very limited view of
conditions on the entire 50-mile corridor, partgety conditions on Highway 10. Figure 3 shows the
approximate locations of the detector stationsgled?d and Highway 10.

Table 3. TIGER Traffic Detection Stations

Traffic Detection Location
I-94 and Highway 241
One mile west of I-94 and Highway 241
I-94 and County Road 19
MnROAD RWIS Station
I-94 and Highway 25 (Monticello)
[-94 and County Road 8 (Hasty)
I-94 and RWIS station at mile marker 180.2
I-94 and County Road 24 (Clearwater)
I-94 West of Clearwater
Highway 10/Highway 169 (facing Highway 10)
Highway 10/Highway 169 (facing Highway 169)
One-half mile west of Highway 10/Highway 169
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Figure 6. Location of TIGER Traffic Detection Stations

Although hundreds of incidents were reported inctireidor during the period from November 2006
to November 2007, one challenge for the Evaludteem was to identify incidents that had a strong
likelihood to yield an identifiable response by&kers, given the limited coverage of operational
detectors. Corridor incident logs were evaluadadéntify incidents that contained combinations of
the following characteristics:

» Sufficient severity and/or duration to result incdoservable impact.
» Occur in the peak direction.
» Occur during peak or congested time periods.

» Occur in close enough proximity to operational dietiestations to provide an opportunity to
collect traffic data representing the incident ¢tois.

The findings from this analysis effort are hightighin the following section.
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3.2.2. Mobility Analysis Findings

Given the limitations of this analysis as discusedte previous section, only four incidents were
identified that met the requirements and wereylikelyield identifiable impacts. These incidents
included:

1. Tuesday, December 19, 2006 at 7:15 a.m.: laceident in eastbound direction closes one
lane of I-94 near Monticello.

2. Friday, April 27, 2007 at 5 p.m.: Injury acadién westbound direction closes one lane near
Clearwater.

3. Thursday, July 13, 2007 at 7 p.m.: Fatalitydeed in westbound direction closes one lane
near Highway 7.

4. Friday, October 26, 2007 at 3:45 p.m.: Fataligident in westbound direction closes all
lanes near St. Michael.

An analysis of each incident was conducted to clemplume and speed data from available traffic
detectors to compare the performance measuresHmmcident conditions. The analysis was
conducted with performance measures represengimgilar period (e.g., time-of-day, day-of-week,
month-of-year) representing non-incident conditiodsifortunately, all but one of these analyses
failed to result in the identification of impactsmolumes or speeds that were outside of the tiypica
day-to-day variability (noise) of the data. Alltbe incidents appeared to occur too far from an
operational detector station to impact traffic dbods at that location.

The analysis of the fourth incident on OctoberZZ&7 did result in identifying significant volume
and speed impacts as shown in Table 4.

Table 4. Performance Measure Impacts Observed Durg October 26, 2007 Incident

Detector Relative Location to Observed Volume Observed Speed
Location Incident Change (%) Change (%)
1-94 and County Road 24 (Clearwater) | 25 Miles Downstream -25 +12
1-94 and County Road 19 (1) 2 Miles Downstream -100 N/A
1-94 and Highway 30 (2) 13 Miles Upstream -15 -5
Highway 10 West of Highway 169 (2) 10 Miles Upstream +14 -15

(1) Located within closure section.
(2) Located beyond southern/eastern corridor limits

The observed impacts of this one incident do notige a reasonable assessment of the diversion
patterns in the corridor, particularly becausespiscific incident resulted in a full closure o th
freeway for several hours. Therefore, any divargigpacts observed in these limited data points are
the result of mandatory diversions, not just vamntiversions. This analysis does prove, however,
that it is possible to observe these diversion atgsom an incident — albeit an extreme incident
situation — using the system detectors. A greatetber of incidents would need to occur in closer
proximity to detector stations to allow greaterfatence in the diversion analysis findings.
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Now that the additional TIGER traffic detectiontsrare in operation, there is the potential tcecoll
continuous data from a much more robust coveratieeaforridor to capture the behavior of traffic
during incident conditions. While this does nqasort a pure “before and after” evaluation of the
impacts associated with the system componentsuldaallow the better identification of diversion
behaviors during incidents as called for in thduataon test plans. Data from these newly integrat
detector stations are currently being continugipaded and archived to the identical Mn/DOT
database as the previously compiled baseline ddtara available for potential future use in the
evaluation.

3.3. SAFETY IMPACTS TEST FINDINGS

3.3.1. Methodology

Safety impacts of the TIGER deployments are benaguated using current and archived data
available in a crash database maintained by theddota Department of Public Safety, Office of
Traffic Safety. The detailed crash data in thaloage allows for a comparison of the number of
crashes, by severity, occurring before and afeedéployment of TIGER strategies. In the case of
any crashes that occur in Phase Il of the evalnatiolume counts will additionally be collecteadian
used to control for travel demand growth that lesioed in the corridor.

The number of crashes by severity will be obtaineah the Minnesota Department of Public
Safety’'s crash database. This robust databasgim®necords of all crash reports occurring oreStat
highways compiled from Minnesota Highway Patrol atiter local law enforcement personnel. A
limitation of this data is that it often takes sad@nonths or more for all the crash records to be
entered into the system, which results in a tint@yda analyzing recent crashes.

To provide a representative sample of crash ogweeefor the analysis, 2 years of crash data (July
2005 to July 2007) were used to establish the ibastlefore” conditions. Crash data also will be
obtained for the after scenario, ideally represerdi 1- year period or mote.

Data representing the two previous years (July 200bly 2007) were combined and averaged to
represent crash frequency by severity in the befepboyment period. As a precautionary measure,
crash data representing the period from January @00uly 2007; was first analyzed against the
same data from the same period from the previcarstgeevaluate if there were any significant
differences in the data possibly caused by themental deployment of several of the TIGER
components during this period. No discernabledifices could be observed in this data, therefore,
all the data from the 2-year period was combinedralysis.

! There is often substantial time required to re\aew¥ process the crash data from all the variauses prior to uploading into the
Department of Public Safety crash database. Diésttime delay, there may not be an opportunitgview an entire year of crash data
following the implementation within the time comsiits of this evaluation effort. If this analypiriod is reduced, the baseline period
also will be reduced to an equivalent represemtgi@riod (e.g., using data from the identical meitthe before and after periods) prior
to comparison.
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3.3.2. Safety Analysis Findings

The analysis of the crash data included crashestegjon I-94 as well as Highway 10, and other
State highways serving as connectors between theowdways in the corridor. The results of this
analysis are presented in Table 5.

Table 5. Average Number of Annual Corridor Crashesy Severity
(July 2005 — July 2007)

Roadway Type Fatality Injury Property Damage
Interstate 94 4.5 31 61
Highway 10 and Other State 5 52 101
Highways

The crash metrics shown in Table 5 will form thei®#or the comparison with data collected during
the “after” period.

3.4. SUITABILITY ASSESSMENT OF AVAILABLE MODELS

Due to the challenges in completing a meaningfalyais depending on the “before and after” data,
and due to limited capabilities to collect longsteautomated data representing the before peried, th
Evaluation Team proposed an alternative approaabgessing the potential mobility impacts of the
TIGER components in tHdinnesota TIGER Final Evaluation Plan and Detailed Test Plan. The
proposed approach would utilize modeling suppleetenith data collection and analysis of actual
traveler behaviors observed in the corridor duimegient conditions using the TIGER detection
capabilities.

The proposed approach recommended the assessmanteotly available models to test their
suitability to conducting an analysis in the carridnd the identification of modifications that ebu

be necessary to support the analysis. Activitidsetcompleted in the current Phase I of this
evaluation effort were limited to the compilatiamareview of the model files, and identifying the
necessary model enhancements that would be redqoisegport the analysis in Phase Ill. No direct
simulation of scenarios was proposed under thertuifhase. The results of this analysis, including
identification of modeling opportunities and lintitas, are presented in this section.

The following three previously developed modelsendentified and evaluated for their ability to
provide analysis of mobility performance measundie corridor under incident conditions:

1. The Twin Cities regional travel demand modelntzaned by the Metropolitan Council. This
forecasting model utilizing the Tranplan/TP+ platiccovers the Twin Cities region
including a portion of the southeast segment ottnador.

2. A macro-simulation model developed as part ioiger crossing study conducted in 2001 for
Mn/DOT. This FREQ simulation model was developg&BF Consulting Group and
covers a small segment of the corridor near Sudlo

3. A macro-simulation model developed by the Ursigiof Minnesota’s Center for
Transportation Studies (UofM-CTS) in 2004 to stadgicuation routing for the Mn/DOT
Office of Homeland Security and Emergency Managémehis study included the
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development of a macrosimulation model of majoceaation routes, including the 1-94 and
Highway 10 corridors.

Of the three models, the model developed by th&/ET S to study evacuation models was initially
identified as having the best possibility of supipgrthis evaluation. The Metropolitan Council's
model provided very little detail of the corridasrthwest of the Hennepin County line, and as a
travel demand model, was assessed to have linfotiggt 8 analyze traffic during incident
conditions. Meanwhile, the bridge crossing studylets were assessed to be too localized to be of
use in this evaluation.

To assess the suitability of the third model, thaliation Team contacted personnel at UofM-CTS
who were involved with simulation model developmenhe University staff provided information
on the model capabilities and provided the Evalnalieam with data files and model
documentation. Once the initial review was congpltte Evaluation Team conducted follow-up
discussions with UofM-CTS staff to obtain a betbederstanding of the data and model files.

This analysis yielded the following findings. Timedel utilizes a GIS-based (ARC/Info) network of
the greater Twin Cities region, including Interstahd major State Highways for the surrounding
region. This includes representation of 1-94 amghi#ay 10 in the study corridor, but does not
contain representation of any of the cross highwaifse corridor. The model was developed to
evaluate the speed and efficiency of several etiaouscenarios. The model does not contain a
dynamic assignment algorithm, and uses a more ifiedpproach that assigns traffic according to
available capacity and parameters defining trasglesferences for various roadway types. The
traffic demand (trips) in the model are loaded dh&network at numerous loading points
throughout the Twin Cities region. The loaded taps meant to represent evacuation conditions, so
trips are not assigned to represent travel destintee region.

The Evaluation Team, with advice support from tld\VUCTS staff, critically assessed the model
based on the potential to successfully suppomdees of the Phase Ill analysis. The following
major limitations were identified to this approach:

* The model does not contain representation of neagas roadways linking 1-94 and Highway
10. To successfully evaluate diversion pattelesnetwork would need to be modified to
add these roadways and connections. This wouldreeg relatively significant effort to code
the associated roadway data and recalibrate thelm®dtis effort was anticipated in the
development of the proposed approach, and by w&elfd not be cause to abandon the
proposed plans.

» Traffic is not assigned dynamically in the modehking it difficult to assess incident
conditions. Traffic is assigned based on availehfecity. Real-world data collected on
diversion patterns observed in the corridor woutd heed to be converted into a
representative network capacity change, greathpioating the analysis procedure, as well
as further separating the output performance messum the empirical data.

» Travel demand in the model is based on non-typiatuation patterns and would need to be
modified to represent normal traffic conditionshisTwould require a significant effort to
develop the data and recalibrate the model.

Based on the limitations identified through théi@al assessment of the model, the Evaluation Team
determined that the effort and resulting resouregsired to modify the model for use in the Phiise |
analysis would far exceed the resources prelintynestimated for this effort in previous
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assessments. The effort required to modify theetnaeduld be on par with the effort required to
develop a new model for the corridor, and wouldlide a substantial effort to compile roadway
configuration and travel demand data.

Due to these limitations and the resources thatdimirequired to mitigate them, the Evaluation
Team recommends that the modeling approach nairizhicted as proposed in tkiénnesota
TIGER Final Evaluation Plan and Detailed Test Plan. Section 5, which assesses the evaluation
opportunities and risks, presents several altesgmtnd recommendations for examining mobility
impacts.
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4. LESSONS LEARNED

Several significant lessons learned by the prgathers have been identified in the course of the
evaluation to date. Many of these lessons ledraed revolved around the coordination required for
a multi-jurisdictional (Mn/DOT Metro District andigirict #3) and in this case multi-agency
(Mn/DOT and Minnesota Highway Patrol) deploymetoject partners have reported gaining an
increased understanding of the needs of the ditfagencies involved, including:

* Mn/DOT personnel increasing their understandindp@ieeds of the Highway Patrol during
enforcement activities.

* Minnesota Highway Patrol gaining better insighoitite traffic implications of their
enforcement and accident investigation efforts.

Although not one of the originally stated projecals, the project partners have reported that the
TIGER project has produced some unanticipated bemnelated to law enforcement. Two specific
incidents were anecdotally cited as proving theebisof the camera surveillance additions to rural
areas of the corridor. These example incidentgioresd by stakeholders included:

1. The camera surveillance capabilities of theesysirere used to monitor the development of a
high-speed motorcycle chase along the [-94 corriéddthough patrol vehicles were unable to
keep pace with the suspect vehicle, camera imageswsed to track the vehicle without
having to pursue at dangerous speeds. Patroheaesalso able to be pre-positioned in the
path of the chase, eventually leading to the sstespprehension of the suspect.

2. A patrol officer pulled over to assist a disdblehicle on the roadside to find no occupants
inside the vehicle. A further check revealed thatcar had been reported stolen. No
suspects were immediately sighted near the vebydlee patrol officer; however, when the
dispatcher was contacted with the informationgfifieers checked the camera feed from a
nearby interchange and noticed several suspedisgan the shoulder of the off-ramp
toward a truck stop. The dispatcher was able toitorahe movements of the individuals
until another patrol officer arrived. The suspeatse arrested and charged with the vehicle
theft as they were attempting to obtain a spar@tgasoline to refuel the car which had run
out of fuel.

To date, there have been few institutional chaélenigported by the stakeholders as a result of the
integration of the deployment across both an udpaha primarily rural district. Some of these éssu
may have been tempered during deployment as actotivas available to cover many of the
routine operation, repair, and maintenance issWéth the acceptance of the project in December
2007, the staff at the various districts may neesldrk closer together to resolve issues and define
roles and responsibilities in the absence of tbggircontractor.

One additional lesson learned by stakeholderatautiforeseen circumstances can result in a
reassessment of project priorities and requirafgignt changes in a deployment. One TIGER
component that was highly anticipated for use énabrridor was a remote platform providing a
mobile CCTV, DMS, and a detector station that canglgbositioned as needed in the corridor to
provide these temporary capabilities. Although thatform was successfully developed and tested,
this remote unit was unexpectedly redeployed caitsidhe corridor to assist in managing traffic
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caused by the closure of the I-35W bridge whickapskd in August 2007. Mn/DOT reports that the
platform is performing very well in this capacitydais providing critical management capabilities.
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5. ASSESSMENT OF PHASE Il OPPORTUNITIES AND RISKS

The Evaluation Team has enjoyed the opportuniigei; more about the TIGER project through
discussions with the partners and through theaetlatoject data analysis. In conducting thesedPhas
Il efforts, the Evaluation Team has continuallyrbassessing the project for strengths and
weaknesses that would either support or inhibiTéemn from confidently recommending the project
for continuation as a Phase Il evaluation. Thieskes, opportunities, and recommendations are
discussed in the subsequent sections.

5.1. IDENTIFIED RISKS

Several factors have been identified during thelaonof Phase Il of this evaluation that inhibg th
conduct of the Phase lll effort as initially define theMinnesota TIGER Final Evaluation Plan and
Detailed Test Plan. These risk factors serving as barriers include:

 Difficulties in modifying available models to suppthe needs of the Phase Ill analysis at a
reasonable level of effort and cost.

 Difficulties in connecting the empirical evidencarged on diversion patterns with the
available models to extrapolate the impacts torggegormance measures.

* Lack of long-term automated detector data withigefit coverage to allow for meaningful
before and after comparison of mobility performameasures.

 Difficulties in establishing baseline conditionsc@ components of the system were
incrementally introduced throughout the data cotéeqoeriod.

» Lost opportunity to utilize the TIGER mobile platio for supplemental data collection due to
the redeployment of the traffic management trailer.

Balancing some of these risks are the opportuniteetified in the subsequent section.

5.2. IDENTIFIED OPPORTUNITIES

In the conduct of the Phase Il evaluation effbkt, Team also identified many factors supporting the
continuation of the evaluation effort. These opyaties include:

* The deployment is complete and fully operatiorathe Phase Il evaluation could begin
immediately.

* A much more robust detection network is now openaiiand provides much greater
coverage of data in the corridor. This data ivelgtbeing archived and would be available
for any future evaluation efforts.

* There is a proven framework for assessing the slm@ebehaviors of travelers. Although
only a limited number of incidents were able t@ahalyzed during the baseline period, the
additional detector coverage should provide anmsdthopportunity to analyze these impacts
in the future.

» There are robust datasets (e.g., incidents, clesbaitable to support the evaluation.
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* The project partners have eagerly assisted thei&i@h Team and would like to continue
providing this support.

* The integration of the TIGER components on a nmuiiisdictional and multi-agency basis
continues to prove opportunities to assess ledsansed to could be valuable to other
agencies attempting similar integration projects.

5.3. RECOMMENDATIONS

The evaluation team conducted the assessment afaliiable baseline data and available models
during the Phase Il evaluation period (Novembe620November 2007). This effort also included
an analysis of available safety data and documentat institutional issues and lessons learned
reported by the local partners. The findings effmase Il effort were reported in a briefing t8 IT
JPO in February 2008, along with an assessmené afiportunities and challenges facing a
continued Phase Ill evaluation.

Based on these challenges, the evaluation teammneended that the mobility study of the Phase Il
evaluation could not be completed utilizing théi@hiinnovative modeling approach. The evaluation
team did suggest, however, that there remainedisant opportunities to collect, analyze and
document useful data representing the deploymepddta and lessons learned. The evaluation team
suggested that the mobility study approach coulateead to provide useful information on driver
behaviors during incident conditions, and thatateposed approach for the evaluating safety impacts
and lessons learned could be successfully comphgtieaninimal modifications. ITS JPO agreed

with this finding and requested the evaluation téapropose a revised evaluation and outreach
approach for conducting a Phase Ill analysis oMimnesota TIGER project. This revised approach
is presented in the following sections.

5.3.1. Proposed Phase Ill Evaluation Approach

The proposed modifications to the Phase Il evalnatpproach primarily impact the proposed
conduct of the mobility study; however, minor mawifions were also proposed for the safety study
and the analysis of lessons learned. These matibins are discussed in subsequent subsections.
There are also proposed modifications to the pexpdsliverables for the evaluation (expanding the
number of the format variety of the output produatsl proposed changes to the overall schedule for
the evaluation (extending the post-deployment ddrmm 6 months to 2 years) that are discussed in
later sections.

Proposed Modifications to the Mobility Study

The most significant changes to the Phase Ill etialo approach are in the area of studying the
mobility performance measure impacts. The ing@roach proposed:

» Customizing an available regional model to condoatidor analysis.

» Collecting data on changes in speeds and volunmegydacident conditions using corridor
detectors.

* Incorporating the observed changes in speeds dmhgs from the detectors into the model
to estimate changes in corridor speeds, travebtand travel time reliability.
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This initial approach was determined to be unwdekdhbring an assessment of the available data and
models, as highlighted in a previous section. dfoee, the following modifications to the Phase llI
approach are proposed.

1. The proposed approach to using modeling to atdifvefore and after conditions will be
discontinued.

2. It will not be possible to reasonably comparetegeand after mobility conditions, thus the
evaluation will not attempt to directly estimate tmpact of the deployment on corridor
speeds, travel times or travel time reliability.

3. The mobility study will be focused on evaluatdrtyer behaviors during incident conditions,
specifically, using the analysis framework devetbped tested in Phase Il to collect and
analyze detector data during incident conditioresstomate diversion rates. This analysis will
flag incident conditions occurring in the corridam the incident logs and compile the
available detector data for those periods. Thecttmtdata representing the incident
conditions will be compared with detector datarfon-incident days (controlling for time-of-
year, day-of-week, and time-of-day variations) ovjle estimates of diversion rates during
various types and severity of incidents observed.

This revised analysis would not represent a tyfliefdre and after evaluation and would not identify
many traditional performance measures (e.g., chargpeed, travel time, travel time reliability)
familiar to laypersons. Instead, this assessmeuatdiprovide additional insight into the behavibr o
travelers during incident conditions, primarily wipeaoportion of travelers typically divert when
different levels of non-recurring congestion arecemtered. This type of behavior impact
information is critically needed by practitionetteenpting to study the likely impacts of operations
strategies in their own regions and also desiraé$garchers and developers of traffic analysls too
to enhance the ability to assess these impacts.odtput from this analysis would therefore be
targeted towards a technical audience.

Proposed Modifications to the Safety Study

The initial evaluation approach to the safety stordyposed using incident and accident logs
maintained by the local project partners to comgi@eumber of accidents occurring before and
after the deployment of TIGER components. Assesshwempleted in Phase |l revealed that the
available data support this analysis and a siraparoach is proposed for the Phase Il analydigs T
analysis will result in the estimation in any chaingoverall accident rates observed between tbe tw
evaluation periods.

Additionally, ITS JPO suggested the addition o&dditional analysis into Phase lll. Since the
TIGER deployment’s greatest impacts on safety wbaléxpected to occur as a result in the
occurrence of secondary accidents, a separatesanalproposed to capture these potential impacts.
An additional analysis will be performed to ideptiie number of accidents occurring during
incident conditions caused by a previous incid@ihie information in the corridor incident logs will

be used to flag those incident periods and obsemedents will be tallied from the accident logs.
The observed occurrence of these incident pericidexts will be compared between the before and
after periods to identify any change that may tréated to the TIGER improvements.

Proposed Modifications to the Documentation of Lesss Learned

As initially proposed, the approach for documentagsgons learned will continue to assess issues
surrounding:
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» The application of integrated corridor managemgategjies in a rural environment; and
* The integration of operations and management giesten multiple inter-district traffic
management centers.
As a result of interesting findings from the basekvaluation, suggestions from ITS JPO, and input
from the local partners on what information theygdhave liked to know prior to initiation of the
project, the following three issues are proposdzktturther explored in the Phase Il evaluation:

1. Mn/DOT personnel increasing their understandirte needs of the Highway Patrol during
enforcement activities, and similarly, Minnesotgtiay Patrol gaining better insight into
the traffic implications of their enforcement ardident investigation efforts;

2. Study of communication issues that were encoesh@nd how these issues were addressed;
and,

3. Issues and outcomes surrounding the re-deplaysh@hGER equipment (e.g., mobile traffic
surveillance and traveler information platformpagsult of the closure of the I-35W bridge
which tragically collapsed in August, 2007.

5.3.2. Proposed Outreach Support

The ITS JPO is interested in disseminating thearigglfrom the TIGER evaluation to transportation
practitioners across the country to help acceldénatentegration of ITS and applied operations
strategies to corridors in order to cost-effecyivelprove travel time, travel time reliability, and

safety. While the I-10 corridor in Minnesota isque in several aspects, there is likely to bedbroa
interest in the findings from this evaluation amdtnagsportation practitioners across the country
because many corridors share some aspect of thedrfidor’s challenges. Like Mn/DOT, all
transportation and public safety agencies seeictease the safety of their roadways and reduce non
recurring delay due to incidents, planned speuihts, or large-scale emergencies. Nearly every
region faces population growth that is expectealitpace roadway capacity. Furthermore, a growing
majority of transportation agencies across the tcpeither own or are considering investment in the
technologies, or combinations of technologies, @am@nted by Mn/DOT including traffic monitoring
(CCTV), loop and radar-based detection, DMS, sigmahg, and traveler information. Finally,
because of the unique urban-rural hybrid natutkeof-10, the results of the MN TIGER evaluation
are also likely to be of interest to managersasfdportation corridors in both urban and ruralgrea
each of whom may find aspects of this evaluatiey ttan apply directly to their situation.

Investment in an outreach component of this evalu# critical to advancing the state of the
practice in ITS, integrated corridor managemerd,aher operational areas including traffic inciden
management and emergency management. Target@eglranst be given multiple opportunities to
learn from the MNnDOT TIGER experience. In so dpthg audience will be able to leverage the
experiences and lessons-learned from Mn/DOT’s tshgewith ITS and this Evaluation to broaden
their understanding of how strategic applicatiofT& and integrated operations strategies can help
address specific corridor objectives.

Goals for outreach related to this task includdahewing:
» Generate awareness and interest among transpogedictitioners across the country of this
initiative and its key findings relative to the tled outcomes of improved travel time, travel
time reliability, and safety.

31



|
Minnesota TIGER Project — Phase Il Evaluation Repor May 14, 2008

* Motivate and equip transportation practitionermt@stigate options to apply these lessons to
their corridors.

» Stimulate increased investment in, and succeggflication of, ITS and integrated
operations strategies in other corridors to imptoaeel time, travel time reliability and safety
in other corridors.

To achieve these goals, the outreach effort wilettg or tailor a brief communications and outreach
strategy that identifies the target audiences ley core messages, outreach products, outreach
channels, and distribution strategies that couldseel to achieve the outreach goals. In the ¢ase o
the TIGER evaluation, an existing outreach stratieggn the Integrated Corridor Management
Initiative, will be reviewed and used as a guidiable 6 provides an example of the Outreach Goals,
Supporting Strategies, and Products that will lpaesled upon in the outreach strategy document.

Table 6. Sample Outreach Goals, Strategies, and @munications Products

Outreach Goal Supporting Strategies Products
1. Generate awareness | Identify the appropriate target audiences | Tailored
and interest among (roles, seniority range, geographic range, Communications/
transportation and corridor demographics) on a sufficient| Outreach Strategy

practitioners across the | scale(number reached) to achieve change.
country of this initiative e Develop outreach products that effectively

and its key findings communicate with range of target

relative to the desired audiences and persuasively convey why| Outreach Products
outcomes of improved | they should care. e Brochure

travel time, travel time » Presentation

reliability, and safety » Case Study product (s)
2. Motivate and equip | Inform audiences of available knowledge | \\/eb Site
transportation products such as Evaluation Reports, . Email Lists

practitioners to investigate lessons-learned summaries and where they
options to apply these can find it.
lessons to their corridorsi Move audiences from awareness to desirg to
take action (learn more) and enable them to
take the desired actidgpoint themto a

website/knowl edgebase, points of contact,

upcoming conferences).
3. Stimulate increased plllustrate how the strategies applied in
investment in, and TIGER can inform the range of needed
successful application of] decisions to effect the desired
ITS and integrated improvements.

operations strategies in
other corridors to improvs
travel time, travel time
reliability and safety in
other corridors.

D
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Primary Target Audiences:
Primary target audiences are those audiences whppert is critical to achievement of the desired
change outcome. Examples of target audiencelddviN TIGER Evaluation initiative include:
* Managers and staff at USDOT, other related fe@gahcies (DHS, other) and National
associations such as ITS America, TRB, AASHTO, smfbrth.
» Executive Directors and Managers of State DOTs, $M@POSs, Local Transportation
Agencies, Public Safety and EMS agencies.
» Operations personnel at State DOTs, TMCs and t@aportation, public safety and EMS
agencies.
* Planning staff at State DOTs and MPOs.

Core Messages:

Core messages will be tailored and defined to bd imsall outreach products to convey a clear,
accurate and consistent message that resonatebevitirget audiences. Core messages cross all
audience groups and convey high-level, influendetpthat are substantiated in more detail in
supporting products such as a Case Study, praserdat] the Evaluation Report itself. Examples of
core messages could include:

- ITS (or specific ITS technologies) in combinatioithintegrated operational strategies shown to
reduce travel time, increase travel time religbditd safety.

- Transportation and public safety agencies glearevlirough shared ITS (or specific ITS
technologies) in combination with integrated operet of a corridor.

- Mn/DOT ITS strategies bridge rural and urban trartsgion safety and mobility challenges.

- Integrated corridor operations are key to achiexatgrn on your ITS investment.

- Individual agencies report benefits from operatiao#iaboration and shared ITS.

Outreach products:

At this time, a minimum of three outreach prodaresproposed for this task; a brochure, a
presentation slide deck and a case study. Th@PTswill be consulted to consider telling additiona
‘stories’ of the Mn/DOT TIGER experience througlseatudies that help illustrate different
outcomes of specific aspects of the deploymemttévasted audiences. Table 7 highlights the goals
and format for the brochure, slide deck, and caslys
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Table 7. Brochure, Slide Deck and Case Study Focus

Outreach Product Focus
Brochure Goal:Stimulate interest among target audiences in IStz
Mn/DOT experience.

Format High-level, visually-oriented introduction toeth
significance of the Mn/DOT TIGER evaluation projaod key
outcome-influencing findings, and where to learmend.ikely
trifold glossy brochure, easily carried by audiencApplicable
to all target audiences.

Presentation Slide Deck

Goals: @timulate interest among target audiences in ITS &
the Mn/DOT experience and (2) inform of significéintings
and lessons-learned.

Format Executive version and more detailed technicediga.
Both are visually-oriented. Executive version feesion
outcome-influencing findings and includes 1-3 vitgealso
illustrated in Case Study products. Technicaligarmcludes
more detail on Mn/DOT’s requirements, ITS approach,
Evaluation approach, challenges and lessons-leanddkey
findings and where to learn more. Likely applieat easily
tailored to all target audiences.

AN

Case Study

Goals: (Hrimulate interest among target audiences in IS &
the Mn/DOT experience and (2) provide detailed glasthat
illustrate specific aspects and outcomes of ketendst to target
audiences from Mn/DOT’s ITS implementation (compgll
stories) such as the mobile surveillance detedinié in the
tragic I-35 bridge collapse.

Format Highly visual format that is also more infornosti
intensive. Likely a 2-sided fact sheet or 4-8 dagehure that
may include 1-3 case study profiles. Very spetaiget

AN

audiences.

Outreach Channels:

The outreach strategy will also identify specifitreach channels that could be used to reach each
target audience. Identifying and utilizing all th@reach channels is not expected due to budgetary
constraints. However, these outreach channelbevibviewed by the ITS JPO and those with the
highest priority may be used under this task, buplgenitting. Examples that could be employed to
disseminate the outreach products and informabontahis Evaluation include:

» Conferences

* Webinars

» Targeted email lists
e Newletters

Web sites

* Industry publications
e Podcasts

« OTHER
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Finally, the outreach strategy will include thetdigition or implementation strategy to assure that
target audiences receive the messages in thedlesieframes. The distribution strategy will

identify specific, time-based outreach opportusit@reach the target audiences and applies these t
an implementation plan or schedule. The goal &ssure that each audience set receives the core
messages at least seven times in three diffenemats, the rule of thumb in marketing to assure tha
a message is retained. Table 8 provides an exahspi®ution strategy for one target audience.

Table 8. Distribution Strategy Example

Target Audience Distribution Opportunity | Timeframe | Outreach Channel

ITS transportation ITS America Conference Summer | - Present on panel forum

practitioners 2009 and distribute outreach
products (Brochure, Casg
Studies);

. Stage outreach products
in ITS JPO Exhibit space;
« Co-host reception

5.3.3. Proposed Outcomes and Products

The initial evaluation approach proposed the devetnt of a single Phase Il evaluation report,
documenting all evaluation findings, following tb@mpletion of the evaluation period (previously
anticipated as August 2008). Due to the modificestiproposed the evaluation approach, the
evaluation team suggests that multiple productieleloped, each specifically tailored to a specific
audience. These products are also proposed titserdd during a longer evaluation timeline to
provide additional time to assess certain impadsliscussed in the subsequent schedule section).

The products proposed as deliverables for Phasellide:

1. Aninterim Evaluation briefing providing an ovieaw of progress and interim results at the
half-way point of the evaluation (proposed Decend®€8). This briefing will summarize all
evaluation efforts to date and allow ITS JPO irnsigio progress made in order to assess the
likelihood of additional success that could be gdihy extending the evaluation period an
additional year.

2. A Communications and Outreach Strategy defithegyoals, strategies, target audience, core
messages, outreach products, outreach channelistiitolition strategies.

3. Afinal Evaluation Report summarizing the evabrafindings at the ultimate conclusion of
the evaluation period (proposed December 2009)

4. A glossy, high-level brochure summary of thedes learned from the TIGER deployment
that could be distributed at conferences and &vasted practitioners.

5. A deck of presentation slides (appropriate foagproximate 20 minute presentation)
summarizing the lessons learned by the local pattrignis presentation will be structured so
that it may be delivered by the local partners, FAd€fpresentatives, or the evaluation team
members at future meetings or conferences. Aruéixeosersion of the presentation can also
be developed if desired.
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6. A glossy double-sized, single page case stiichgtéhe story of how the mobile surveillance
and traveler information platform was successiutiijzed in addressing the emergency
conditions following the I-35W bridge collapse. €ETA'S JPO may choose to develop
additional case study products to support outrehjgtctives for this initiative within budget.
If so, alternate formats such as a brochure foomait be considered that could package

them together as a set.

5.3.4. Proposed Schedule

The initial evaluation schedule called for the ctetipn of the evaluation by approximately August
2008. The evaluation team concluded during thelwctrof Phase Il activities that a longer timeline
would provide greater opportunity to observe atgraaumber (and variety) of incident conditions.
Therefore, it is proposed that the evaluation timdbe extended approximately two years — taking
the schedule to 3/1/2010. Due to the expansitimeoévaluation timeline, however, an interim
evaluation briefing is proposed in December 2008l the ITS JPO to assess progress. In
addition, deliverables not contingent on long-telata collection are proposed to be completed
earlier in the schedule providing the ability tesgiminate the findings sooner. Table 9 shows the

proposed deliverables schedule.

Table 9. Proposed Deliverables and Schedule

Deliverable Schedule

1. Mobile Platform Redeployment Case Study Septe2(d@8

2. Interim Evaluation Briefing December 2008
3. Communications/Outreach Strategy February 2009
4. Lessons Learned Brochure October 2009
5. Final Evaluation Report December 2009
6. Presentation Slide Deck January 2010

7. Section 508 Remediation

March 1, 2010

5.3.5. Proposed Budget

The schedule and the number of deliverables uhdgsrbposed evaluation approach will increase
from what was originally planned. However, by l@zdting resources from the originally planned

modeling analysis of mobility impacts the evaluatieam believes that the originally proposed Phase

Il budget of $289,000 will be sufficient for contting the proposed evaluation and developing
several outreach products. It is estimated thaagmately 70 percent (or $202,000) would be
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expended in the first year of the Phase Il ans|lygith the remaining 30 percent ($87,000) expended
in the following year.
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